Identification and characterization of in vitro inhibitors against UDP-glucuronosyltransferase 1A1 in uva-ursi extracts and evaluation of in vivo uva-ursi-drug interactions.
Uva-ursi leaf is widely used to treat symptoms of lower urinary tract infections. Here, we evaluated the in vitro inhibitory effects of uva-ursi extracts on 10 major human UDP-glucuronosyltransferases (UGT) isoforms. Of the 10 tested UGT isoforms, uva-ursi extracts exerted the strongest inhibitory effect on UGT1A1-mediated β-estradiol 3-glucuronidation with the lowest IC50 value of 8.45 ± 1.56 μg/mL. To identify the components of uva-ursi extracts showing strong inhibitory effects against UGT1A1, the inhibitory effects of nine major constituents of the extracts were assessed. Among the tested compounds, gallotannin exerted the most potent inhibition on UGT1A1, followed by 1,2,3,6-tetragalloylglucose; both demonstrated competitive inhibition, with Ki values of 1.68 ± 0.150 μM and 3.55 ± 0.418 μM. We found that gallotannin and 1,2,3,6-tetragalloylglucose also inhibited another UGT1A1-specific biotransformation, SN-38-glucuronidation, showing the same order of inhibition. Thus, in vitro UGT1A1 inhibitory potentials of uva-ursi extracts might primarily result from the inhibitory activities of gallotannin and 1,2,3,6-tetragalloylglucose present in the extracts. However, in rats, co-administration with uva-ursi extracts did not alter the in vivo marker for UGT1A1 activity, expressed as the molar ratio of AUCSN-38 glucuronide/AUCSN-38, because plasma concentrations of gallotannin and 1,2,3,6-tetragalloylglucose may be too low to inhibit the UGT1A1-mediated metabolism of SN-38 in vivo. The poor oral absorption of gallotannin and 1,2,3,6-tetragalloylglucose in uva-ursi extracts might cause the poor in vitro-in vivo correlation. These findings will be helpful for the safe and effective use of uva-ursi extracts in clinical practice.